The extent to which chronic exercise training preserves age-related decrements in physical function, muscle strength, mass and morphology is unclear. Our aim was to conduct a systematic review of the literature to determine to what extent chronically trained master athletes (strength/power and endurance) preserve levels of physical function, muscle strength, muscle mass and morphology in older age, compared with older and younger controls and young trained individuals. Methods: The systematic data search included Medline, EMBASE, SPORTDiscus, CINAHL and Web of Science databases. Inclusion criteria: i) master athletes mean exercise training duration ≥20 years ii) master athletes mean age of cohort > 59 years) iii) at least one measurement of muscle mass/volume/fibre-type morphology and/or strength/physical function. Results: Fifty-five eligible studies were identified. Meta-analyses were carried out on maximal aerobic capacity, maximal voluntary contraction and body composition. Master endurance athletes (42.0 ± 6.6 ml kg , P < 0.01). Master strength/power athletes (0.60 (0.28-0.93) P < 0.01) and young controls (0.71 (0.06-1.36) P < 0.05) were significantly stronger compared with the other groups. Body fat% was greater in master endurance athletes than young endurance trained (−4.44% (−8.44 to −0.43) P < 0.05) but lower compared with older controls (7.11% (5.70-8.52) P < 0.01). Conclusion: Despite advancing age, this review suggests that chronic exercise training preserves physical function, muscular strength and body fat levels similar to that of young, healthy individuals in an exercise modespecific manner.
Introduction:
The extent to which chronic exercise training preserves age-related decrements in physical function, muscle strength, mass and morphology is unclear. Our aim was to conduct a systematic review of the literature to determine to what extent chronically trained master athletes (strength/power and endurance) preserve levels of physical function, muscle strength, muscle mass and morphology in older age, compared with older and younger controls and young trained individuals. Methods: The systematic data search included Medline, EMBASE, SPORTDiscus, CINAHL and Web of Science databases. Inclusion criteria: i) master athletes mean exercise training duration ≥20 years ii) master athletes mean age of cohort > 59 years) iii) at least one measurement of muscle mass/volume/fibre-type morphology and/or strength/physical function. Results: Fifty-five eligible studies were identified. Meta-analyses were carried out on maximal aerobic capacity, maximal voluntary contraction and body composition. Master endurance athletes (42.0 ± 6.6 ml kg
exhibited VO 2max values comparable with young healthy controls (43.1 ± 6.8 ml kg
, P = .84), greater than older controls (27.1 ± 4.3 ml kg −1 min −1 , P < 0.01) and master strength/power athletes (26.5 ± 2.3 mlkg −1 min −1 , P < 0.01), and lower than young endurance trained individuals (60.0 ± 5.4 ml kg −1 min −1 , P < 0.01). Master strength/power athletes (0.60 (0.28-0.93) P < 0.01) and young controls (0.71 (0.06-1.36) P < 0.05) were significantly stronger compared with the other groups. Body fat% was greater in master endurance athletes than young endurance trained (−4.44% (−8.44 to −0.43) P < 0.05) but lower compared with older controls (7.11% (5.70-8.52) P < 0.01). Conclusion: Despite advancing age, this review suggests that chronic exercise training preserves physical function, muscular strength and body fat levels similar to that of young, healthy individuals in an exercise modespecific manner.
Introduction
The UK population is projected to increase by ∼25% between 2013 and 2060, from 64.1 to 80.1 million (Mitchell et al., 2012) which heralds a demographic shift towards an ageing society. This changing demographic presents a significant and overwhelming challenge to healthcare provision in the UK (Holloszy, 2000) . Indeed, although individuals are living longer (i.e., lifespan), many endure a large portion of their later years with a number of age-related comorbidities (Seals et al., 2016) . Extending the length of time individuals remain healthy and disease-free (i.e. health-span) with an emphasis on compressing morbidity is therefore an important focus (Seals et al., 2016) . Physical function (e.g., aerobic capacity and muscular strength) typically declines with advancing age and this is often highlighted as a principal risk factor for the development of a number of degenerative chronic health conditions (Niccoli and Partridge, 2012) . However, it has been suggested that exercise throughout the lifespan (i.e., 'chronic' exercise training) can attenuate or even prevent age-related declines in physical function. Understanding whether, and to what extent, chronic exercise training preserves physical function, muscle strength, mass and morphology is of great importance in the pursuit of appropriate countermeasures to age-related health deterioration.
Reductions of aerobic capacity (VO 2max ) and muscular strength are major risk factors for all-cause mortality in older age (Lee et al., 2011; Ortega et al., 2012; Ruiz et al., 2008) . VO 2max and muscular strength are often considered robust measures of physical function and health as
